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ABSTRACT 

The Radic Observatory has r e c e n t l y  bccn mcved tc: Q new 

and q u i e t e r  s i te  s e v e r a l  m i l e s  scu th  c,f Ta l l ahassee  and i s  

f u l l y  o p e r a t i v e  a t  t h e  t i m e  of w r i t i n g .  Observat icns  have 

been i n  p r c g r e s s  s i n c e  Octcber, 1965. Reccpticm c m d i t i o n s  

have been e x c e p t i o n a l l y  good and t h e  r ecv rds  cb ta ined  are of 

a high  q u a l i t y .  L e f t  and right-hand cornpenants cf t h e  d i f -  

f e r e n t  t ypes  of b u r s t s  have been cnmpsred a t  v a r i c u s  f r e q u e n c i e s  

us ing  s e v e r a l  d i f f e r e n t  c h a r t  speeds and t i ne  c c n s t a n t s .  

C o r r e l a t i o n  and phase measurements have been made a t  1 8  b4c/s. 

sc t h a t  a l l  t h e  p o l a r i z a t i o n  parameters may be determined 

a t  t h i s  frequency. 

18 Mc/s. phase-switched i n t e r f e r o m e t e r s  are i n  c p e r a t i o n  

a t  Ta l l ahassee  and S t .  Osyth. 

A new experiment i s  i n  progress  t c  s tudy  t h e  m i l l i s e c o n d  

p u l s e s  which have been observed i n  t h e  J u p i t e r  radiat i .cn.  

The North-South l i n e  cf overseas  s t a t i c n s  has  a lmost  

completed a series of observa t ions  which began cn September 1, 

1965, u s i n g  high-speed r eco rde r s  f c r  comparison e f  b u r s t  

c h a r a c t e r i s t i c s  between t h e  f i v e  sitqs. 

E d i t i n g  cf r e c c r d s  f c r  the NASA Space S c i t n c e  D s t s  

Cen te r  con t inues  and t h e  Catalcg of J u p i t e r  A c t i v i t y  f c r  

1961-1964 has  been CGmpleted and c i r c u l a t e d .  

A J u p i t e r  a c t i v i t y  p r e d i c t i o n  system, us ing  t h e  IC 

c o r r e l a t i o n ,  has  been intrGduced and has  been used t o  a r r ange  

s p e c i a l  experiments ,  euuipment checks, etc. 

cbcer’/2C,inns cf +-he y,XsA r,..,Gr besccn szitalllltcs “ re  +hip 
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made fo r  measurement of t h e  t c t a l  e l e c t r c n  c o n t e n t  of t h e  

E a r t h ’ s  icnosphere .  



1. Introduction. 

The Radio Observatory has been moved to a new and quieter 

location several miles to the south of Tallahassee and is now 

fully operative, in spite of several delays involving administrative 

matters and delivery of equipment by manufacturers. Unqualified 

approval of the land requested in the National Forest Area for 

the out-station a few miles from Tallahassee has yet to be 

obtained and funds have not been available for clearing the 

alternative sites that have been offered. It is hoped that these 

items can be solved early in the new year. 

Several minor faults were present in the 18 Mc/s. polari- 

meter electronics developed by Aerospace Research, Inc. These 

have involved returning units to the factory for modification 

and only one unit at a time has been available for observations 

at Tallahassee during the present apparition. For these reasons 

the two outstations required for the spaced-site polarization 

observations in Jamaica and in the Tallahassee National Forest 

area are unlikely to be fully operative until later in the 

year. Everything else has been ready and available for 

several months. Fortunately, reception conditions are consid- 

erably better now than they have been for several years and 

this should allow the observing season to be extended consider- 

ably both in 1966 and 1967. The complete polarization 

experiment comparing the four parameters from three separated 

sites at 18 Mc/s. should prove to be exceptionally interesting 

in the liqht of some of the new data taken at Tallahassee 

during the present apparition. 



2 .  Observa t i cna l  Prcgramme. 

( io ) P o l a r i z a t i o n  Mcasurcnents. 

The p o l a r i z a t i o n  of t h e  r a d i a t i c n  has  been s tudied.  i n  

g r e a t e r  de t a i l  du r ing  t h e  1965-66 a p p a r i t i o n .  L e f t  and r igh t -  

hand conpcnents of t h e  d i f f e r e n t  t ypes  of b u r s t s . h a v e  Sean 

compared a t  1 6 ,  18 cand 22  Mc/s. using s e v e r a l  d i f f e r e n t  c h a r t  

speeds and t i m e  cons t an t s .  C o r r c l a t i c n  and phase n 3 a s u r m e n t  

has also been made a t  1 8  Mc/s. s o  t h a t  a l l  t he  p o l a r i z a t i o n  

parameters  may be determined a t  t h i s  frequency. While t h e  

p o l a r i z a t i o n  con t inues  t o  be predominantly right-handed a t  a l l  

f r e q u e n c i e s  a number of new and i n t e r e s t i n g  v a r i a t i o n s  have 

been observed p a r t i c u l a r l y  at t h e  lower f r equenc ie s .  Pre-  

l imina ry  r e s u l t s  a t  18 Mc/s., f o r  example, i n d i c a t e  t h a t  

bo th  t h e  degree of p o l a r i z a t i o n  and t h e  a x i a l  r a t i o n  may vary 

cons ide rab ly  du r ing  a s i n g l e  b u r s t  of only  a few seconds 

d u r a t i o n .  On some occas i cns  oppos i t e  p o l a r i z a t i o n s  have been 

observed a t  1 6  and 1 8  M c / s .  On o t h e r  occas ions  t h e  p o l a r i z a t i o n  

has been observed t o  change s y s t e m a t i c a l l y  from one s e n s e  

t o  a n o t h e r  dur ing  t h e  course  of  an event .  A t y p i c a l  record 

i s  shown i n  F igure  1. P o l a r i z a t i o n  measurements have also 

been i n c l u d e d  i n  t h e  mil l i s econd  p u l s e  experiment described 

i n  t h e  fo l lowing  s e c t i o n .  

Observa t ions  have also been  made a t  12.5 and 26  !lc/s. b u t  

these l a t t e r  have been less rewarding. A t  12.5 rlc/s. t h e  

problem of i n t e r f e r e n c e  has  o f t e n  been s e r i o u s  while  a t  26 _nlc/s. 

t h e  J u p i t e r  r a d i a t i o n  has  been cons idorably  l z s s  p r o l i f i c .  

(ii.) Fl i l l i second Pu l se  Experiment. 

The presence  of p u l s e s  having d u r a t i o n s  of less t han  
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0.1  second i n  J u p i t e r  decametr ic  radio emission w a s  r epor t ed  

o r i g i n a l l y  by Kraus (1) and by Ga l l e t .  ( 2 )  Some obse rve r s  

have r e p o r t e d  t h a t  t hey  have observed no p u l s e s  t h i s  shor t  

o r  t h a t  they  have been very r a re .  More r e c e n t l y  R i i h i m a a  ( 3 )  has  

made a s tudy  of t h e  d u r a t i o n s ,  and s p e c t r a l  c h a r a c t e r i s t i c s  

of t h e  p u l s e s  over  a s m a l l  frequency range from 18 .2  t o  1 9 . 2  M c / s .  

The f i r s t  requirement  f o r  a n  i n v e s t i g a t i o n  of t h e s e  p u l s e s  

is  conc lus ive  i d e n t i f i c a t i o n  s i n c e  s t a t i c  can produce s i m i l a r  

e f f e c t s .  T o  a i d  i n  i d e n t i f i c a t i o n  record ings  w e r e  made a t  

1 6 ,  1 8  and 22  M c / s .  of t h e  l e f t  and r igh t -handed  polarized compo- 

n e n t s  of incoming r a d i a t i c n  us ing  t h e  t w o  r ece ive r -hybr id  

method [ B a r r o w  ( 4 ) ]  t o  e l i m i n a t e  t h e  n e c e s s i t y  f o r  switching.  

S t a t i c  p u l s e s  would no t  show c i r c u l a r  p o l a r i z a t i o n .  

power record ings  w e r e  also made a t  1 4  Mc/s. and a t  18  M c / s .  

u s i n g  an antenna having a n u l l  i n  t h e  d i r e c t i o n  of  J u p i t e r .  Any 

p u l s e s  r ece ived  on t h i s  l a t t e r  antenna must come from a source  

o t h e r  t h a n  J u p i t e r .  

o p e r a t e d  a t  18 IJlc/s. throughout observ ing  pe r iods  as an 

a d d i t i o n a l  means of i d e n t i f y i n g  t h a t  J u p i t e r  w a s  a c t i v e  du r ing  

t h e  pe r iod .  

an 8-channel Brush recorder usua l ly  a t  a c h a r t  speed of 

50 mm/sec. It was determined by experiment t h a t  p u l s e  d u r a t i o n s  

from 5 mi l l i s econds  upwards could be measured. Pu l ses  

s a t i s f y i n g  a l l  t h e  c o n d i t i o n s  f o r  having a Jov ian  o r i g i n  

have been recorded on many occasions.  These p u l s e s  have 

Total  

A phase-switched i n t e r f e r o m e t e r  

The r e c e i v e r  d e t e c t o r  o u t p u t s  w e r e  recorded on 

d u r a t i o n s  u s u a l l y  less than  40 mi l l i s econds  and o f t e n  less than  

10 mil l i s econds .  Typica l  pu lse  s e p a r a t i o n  i s  a'uuut 109 rn i l z i -  

seconds b u t  on occas ion  i s o l a t e d  p u l s e s  appear w i t h  s e p a r a t i o n  

-~ 



of s e v e r a l  seconds.  The p u l s e s  show a v a r i e t y  of t y p i c a l  b u r s t  
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s t r u c t u r e s  and appear  t o  have some connect ion w i t h  t h e  1 2 O o = X I I I  

(1957.0) r eg ion  of J u p i t e r .  A n  example i s  shown i n  F igu re  2. 

Observat ions and a n a l y s i s  of t h e  r eco rd ings  are con t inu ing .  

3 .  Analys is  Programme. 

(i. ) Data Reduction. 

A d e t a i l e d  burst-by-burst  a n a l y s i s  of t h e  high-speed 

r eco rds  t aken  du r ing  t h e  1965-6 a p p a r i t i o n  [ 2 ( i . ) ,  ( i i . 1 1  is  

a l r e a d y  i n  p rogres s .  A team of s t u d e n t s  has  been t r a i n e d  t o  

r ead  o f f  and t o  t a b u l a t e  t h e  b u r s t  c h a r a c t e r i s t i c s ,  P re l imina ry  

r e p o r t s  are t o  be  p re sen ted  a t  meetings i n  March and A p r i l  

(see under P u b l i c a t i o n s  . ) 
(ii.) Catalog of Observat ions and E d i t i n g  of Records f o r  

Microfilming. 

A c a t a l o g  of J u p i t e r  obse rva t ions  made a t  t h e  F.S.U. Radio 

Observatory and a s s o c i a t e d  s t a t i o n s  from 1 9 6 1  through 1964  has  

been compiled and w a s  d i s t r i b u t e d  i n  Noverrber, 1965. E d i t i n g  

of low-speed r eco rds  f o r  1962 and 1963 is  con t inu ing  i n  

p r e p a r a t i o n  f o r  copying for t h e  NASA Space Sc ience  Data C e n t e r .  

Low-speed r eco rds  from 1965 w i l l  b e  a v a i l a b l e  f o r  e d i t i n g  at 

t h e  end of t h e  1965-1966 observing s e a m n  i n  e a r l y  March. The 

m i l l i s e c o n d  p u l s e  experiment has y i e l d e d  many very  long high- 

speed r e c o r d s  showing b u r s t  s t r u c t u r e s  and p o l a r i z a t i o n  i n  g r e a t  

d e t a i l .  I t  i s  proposed t o  make cont inuous  16 mrn, m i c r o f i l m  

c o p i e s  of t h e s e  r eco rds  which a r e ,  a t  p r e s e n t ,  unique i n  t h e  

s t u d y  of J u p i t e r .  

(iii. ) S o l a r - J u p i t e r  Re la t ionsh ips .  

Resch ( 5 )  has  searched  for a p o s s i b l e  S o l a r - J u p i t e r  
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r e l a t i o n s h i p  us ing  c r o s s - c o r r e l a t i o n  techniques ,  a Chree a n a l y s i s ,  

and an a t tempt  t o  p r e d i c t  t h e  i n t e r a c t i o n  of M reg ion  streams 

wi th  J u p i t e r ' s  magnetosphere using Chapman's theory  of t h e  con- 

t i nuous  emission stream curve. The c r o s s - c o r r e l a t i o n  s t u d i e s  

y i e l d e d  some p o s i t i v e  c o r r e l a t i o n  a t  approximately t h e  expec ted  

de lay  t i m e s  ( 5  - 8 d a y s ) ;  however, t h e  lack  of s i g n i f i c a n c e  

level ,  and incons i s t ency  of t h e  c o r r e l a t i o n  from yea r  t o  y e a r  

i n d i c a t e s  t h e  u n r e l i a b i l i t y  of t h i s  t ype  of a n a l y s i s .  On t h e  

other hand, t h e  Chree a n a l y s i s  is  a w e l l  known demonst ra t ive  

of t h e  2 7  r ecu r rence  tendency between M r eg ion  s t reams and 

geomagnetic d i s tu rbances .  When a p p l i e d  t o  t h e  Jovian  r a d i a t i o n ,  

however, no r ecu r rence  w a s  apparent .  F i n a l l y ,  t h e  equa t ions  

of motion of t h e  M reg ion  s t reams w e r e  worked o u t  u s ing  

Chapman's theory  so  t h a t  t h e  t i m e  of i n t e r a c t i o n  w i t h  J u p i t e r ' s  

magnetosphere could  be  p red ic t ed  from a knowledge of t h e  t i m e  

of i n t e r a c t i o n  wi th  t h e  E a r t h ' s  magnetosphere. The p r e d i c t i o n s  

w e r e  compared wi th  obse rva t ions  of  J u p i t e r ' s  r a d i o  emission 

d u r i n g  1961-1963 and aga in  y i e lded  n e g a t i v e  r e s u l t s .  

P r e s e n t  i n v e s t i g a t i o n s  are cons ide r ing  t h e  p o s s i b i l i t y  t h a t  

a S o l a r - J u p i t e r  c o r r e l a t i o n  might be masked by t h e  s t r o n g  Io  

e f f e c t .  A t t e n p t s  w i l l  be  made t o  s u b t r a c t  o u t  a l l  a c t i v i t y  t h a t  

can be s a i d  t o  be Io  induced and t h e  above mentioned a n a l y s i s  

w i l l  t h e n  be performed on t h e  remaining a c t i v i t y .  

I n  a r e l a t e d  problem, Gruber ( 6 )  has  suggested t h a t  t h e  

d i f f e r e n t  p r o b a b i l i t i e s  of J u p i t e r  a c t i v i t y  observed b e f o r e  and 

a f t e r  o p p o s i t i o n  are due t o  t h e  d i f f e r e n t  a s p e c t s  of J u p i t e r ' s  

magnetosphere presented  toward Earth.  To t e s t  t h i s  hypothes is  

Resch and Capone are a t tempt ing  t o  c a l c u l a t e  t h e  s i z e  and shape 
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of J u p i t e r ’ s  magnetosphere, s een  from Ear th ,  as a f u n c t i o n  of 

t i m e  and so la r  wind parametars .  

4. Fu ture  Plans. 

The 18 Yc/s. f o u r  parameter p o l n r i z n t i o n  experiment  and 

also t h e  mi l l i s econd  p u l s e  experiment have both y i e l d e d  a great 

deal of data and. have both  involve3  high-speed r eco rd ing  techniques .  
t 

A detailed burs t -by-burs t  a n a l y s i s  w i l l  be necessary  f o r  each 

pe r iod  of a c t i v i t y .  I t  is  a l r eady  clear t h a t  t h e  amount o f  

d a t a  t o  be handled i s  going t o  be very l a r g e  and t h i s  w i l l  

i n c r e a s e  f u r t h e r  du r ing  t h e  nex t  J u p i t e r  a p p a r i t i o n  as a d d i t i o n a l  

systems are added t o  t h e  p r e s e n t  i n s t a l l a t i o n s .  I t  appears  t h a t  

an u r g e n t  need for  t h e  f u t u r e  w i l l  be f o r  t h e  d a t a  t o  be taken  

and processed  au tomat i ca l ly  and presented  d i r e c t l y  t o  t h e  computer 

w i thou t  t h e  i n t e r m e d i a t e  manual procedure a t  p r e s e n t  necessary.  

The f e a s i b i l i t y  and t h e  cost of doing t h i s  is  a t  p r e s e n t  be ing  

i n v e s t i g a t e d .  

Both t h e  a x i a l  ra t io  and t h e  degree of p o l a r i z a t i o n  have 

been found t o  vary cons iderably  a t  18 PIc/s. du r ing  t h e  course  

of a s i n g l e  b u r s t  of only a few seconds d u r a t i o n .  I t  woul l  

be of c o n s i d e r a b l e  i n t e r e s t  f o r  t h e  f u t u r e  t o  apply  t h e  f o u r  

parameter  measuring technique  t o  16 Mc/s. as well as 18  Mc/s. 

w i t h  t h e  a d i l i t i o n a l  modi f ica t ion  of  a cons ide rab ly  s h o r t e r  

o v e r a l l  t i m e  c o n s t a n t  so t h a t  t h e  s h o r t e s t  r a d i a t i o n  p u l s e s  

can be s t u d i e d  f o r  s imi l a r  v a r i a t i o n s .  

5. V i s i t o r s .  

* - - .  - - - 2  L-. n-2: D r .  E. E. Baart ,  Director of the  Rhodes G n L v t : r a A c y  I \ u ~ ~ ~  

Observatory , has  been working a t  F l o r i d a  S t a t e  Un ive r s i ty  as 



a V i s i t i n g  Carnegie  Fellow s i n c e  August 1965. H e  r e t u r n s  

t o  South A f r i c a  i n  June,  1966. 
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S t .  P e t e r s b u r g ,  F lor ida ,  March, 1966. 

7 .  Personnel  Working on t h e  Grant: 

(ae) Tal l ahassee  - 
C. H. B a r r o w ,  A s s i s t a  l i t  P ro fes so r  and 
P r i n c i p l e  I n v e s t i g a t o r .  

E. E. Baart ,  V i s i t i n g  Carnegie  Fellow 

12. Capone, Graduate A s s i s t a n t  

R ,  L e e ,  Graduate  A s s i s t a n t  

D. M o r r o w p  Graduate  A s s i s t a n t  

G. M. Resch, Graduate A s s i s t a n t  



C. Falaney, E lec t ron ic s  Technician 

*Lo McCord, E l e c t r o n i c s  Technician 

G. R. Adcock, Undergraduate A s s i s t a n t  

B. Brown, Undergraduate A s s i s t a n t  
I 

*J. B u t l e r ,  Undergraduate A s s i s t a n t  

R. Gingras,  undergraduate  A s s i s t a n t  

*G. Green, Undergraduate A s s i s t a n t  

J. H e r r ,  Undergraduate A s s i s t a n t  

L. Joeris,  Undergraduate A s s i s t a n t  

W. Schae f fe r ,  Undergraduate A s s i s t a n t  

J. Van P e l t ,  Undergraduate A s s i s t a n t  

*To Wurzbach, undergraduate  A s s i s t a n t  

*Terminated du r ing  t h e  per iod .  

(b.) S t .  Osyth 

F. W .  Hyde, Radio Engineer and Director  of S t .  Osyth 
S t a t i o n  (Se l f  suppor t ed ) .  

F. Cooper, Technical  A s s i s t a n t  

R. Hawkins, Technical  A s s i s t a n t  

P. Lundburg, Technical  A s s i s t a n t  

J. S l a t t e r ,  Technical  A s s i s t a n t  

D. C r o s s w e l l ,  P a r t - t i m e  S e c r e t a r y  

Pe r sonne l  Associated wi th  t h e  Project:  

(a.) Grahamstown, South Af r i ca  

E. E. Baar t ,  Senior  L e c t u r e r  i n  Physics  and 
Director of Radio Astronomy. 

G. M. Gruber,  Lec turer  i n  Physics  

F. 6. 3 i r ~ c . y ~  Graduate A s s i s t a n t  

P. Te r ry ,  Graduate A s s i s t a n t  



(b.) Local s u p e r v i s o r s  f o r  t h e  1 9 6 4  spaced- s i t e  
observa t ions .  

S. E. Okoye, Lec tu re r  i n  Phys ics ,  U n i v e r s i t y  of 
Ibadan 

J. Catala ,  P ro fes so r  of Phys ics ,  Un ive r s i ty  of 
Valencia  

H. Torgersen, Engineer,  Technica l  Un ive r s i ty  of 
Trondhe i m  

R. W. H. Wright, P ro fes so r  of Physics ,  U n i v e r s i t y  of 
t h e  West I n d i e s  

Groups of from 3 t o  5 undergraduate a s s i s t a n t s  w e r e  employed 
on t h e  Grant a t  S t .  Osyth, Ibadan, V a l e n c i a  and Trondheim 
dur ing  t h e  pe r iod  August 1 through December 15 ,  1964 .  


